Incorporation of calcium phosphate enhances recombinant adeno-associated virus-mediated gene therapy in diabetic mice.
Increased efficiency of transgene expression is desired for virus-mediated gene delivery. In the present study, we examined the effect of calcium phosphate (CaPi) on recombinant adeno-associated virus (rAAV)-mediated insulin therapy in diabetic animals. The rAAV vector, rAAV.PEPCK.Ins.EGFP, containing the human insulin gene under control of the phosphoenolpyruvate carboxykinase (PEPCK) promoter and the enhanced green fluorescence protein (EGFP) gene driven by the cytomegalovirus (CMV) IE promoter, was employed in this study. C57BL/6J mice were made diabetic with streptozotocin (STZ), followed by injection into the livers with either rAAV alone, or noncovalent complexes with calcium phosphate. Body weight and blood glucose levels of the animals were routinely monitored after 6 h fasting. Secretion of human insulin in the rAAV-transduced animals was determined by radioimmunoassay (RIA). Expression of human insulin in the livers of the animals was detected by immunohistochemical staining. Compared with the STZ-treated control mice, administration of rAAV containing the human insulin gene significantly decreased blood glucose levels and maintained body weight of the diabetic animals. Complexation of rAAV with calcium phosphate enhanced the hypoglycemic effect of rAAV-mediated gene transfer. Results obtained from both RIA and immunohistochemical staining demonstrated that incorporation of calcium phosphate enhanced rAAV-mediated gene transfer in vivo, leading to higher expression and secretion of human insulin. Administration of rAAV harboring the human insulin gene into livers of the STZ-diabetic mice improved blood glucose levels, maintained body weight of the diabetic animals, and resulted in human insulin secretion. Complexation of rAAV with calcium phosphate significantly potentiated the efficiency of rAAV-mediated diabetic gene therapy.